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Evidence for premetamorphic faulting in the 
Rangeley quadrangle, western Maine^
by
R. H. Moench 
U.S. Geological Survey 
Denver, Colorado
The purpose of this trip is to examine the Hill 2808 fault, one 
of three major premetamorphic faults that have been delineated by re­
cent mapping in the Phillips, Rangeley, and Rumford quadrangles (Moench, 
1969; Moench, 1970 a, b). For detailed descriptions and interpretations, 
of the faults, participants are referred to Moench (1970, a). In brief, 
each fault is considered to be a normal fault, downthrown on the south­
east toward the center of the Merrimack sedimentary trough. Each fault, 
the large syncline on its southeast side, and the major anticline farther 
southeast are interpreted to constitute a fault-fold slump unit, not un­
like the much gentler pattern of down-to-basin faults and their associated 
folds of the Gulf Coast (Cloos, 1968). The Hill 2808 fault, Mountain Pond 
syncline, and Brimstone Mountain anticline (fig. 1), represent the best 
exposed fault-fold unit in the Rangeley area. Figure D-2 illustrates my 
interpretation of the fault-fold unit in three dimensions. The fault is 
interpreted as a normal hinge fault along which displacement (down on the 
southeast) increases toward the southwest in the direction of plunge of 
the anticline. Increasing vertical structural relief in the syncline-
anticline pair appears, thus, to be related to increasing normal displace­
ment along the fault.
Stops D-1A and D-1B are on the approximate hinge of the Hill 2808 
fault where parts C and B of the Rangeley Formation begin to converge 
against [the lower] part A (fig. 1). The stop is in the northwest limb 
of the Mountain Pond syncline. Critical features here are the southwest 
plunges of small folds and lineations, defined by intersections between 
bedding and slaty cleavage or schistosity. In contrast, folds and lin­
eations on the nose of the Brimstone Mountain anticline to the southeast 
(fig. 1) plunge in the opposite direction. Because these features of 
opposite plunge share the same axial surface schistosity, they represent 
the same deformations. Moreover, they represent the oldest and most 
important deformation in the region.
^Publication authorized by the Director, U.S. Geological Survey
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S r c ,  dominantly metashale; subordinate 
quartz metaoonglomerate 
Part B:
S r b ,  dominantly metashale 
S r b c ,  metashale and quartz-rich polymic 
tic metaconglomerate 
Part A:
S r a c ,  polymictic metaconglomerate 
S r a s ,  arkosic metasandstone 
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Figure 2.— Block diagram showing relations of Mountain Pond syncline and
Brimstone Mountain anticline to Hill 2808 fault. (From Moench, 1970 a, fig.10)
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Stop 2, along the crest of Hill 2808 (figs. 1, 3), crosses the 
area where the Hill 2808 fault is demonstrated as a major structural 
feature and is exposed in several ouucrops (fig. 3, outcrops A-F). 
Critical features here are: (1) tops of bedding determined from sed­
imentary features, which indicate that younger rocks on the southeast 
face toward older rocks on the northwest, and (2) characteristics of 
the fault contact that demonstrate the precleavage age of the fault, its 
southeast dip, and the plastic, semiconsolidated character of the wall 
materials during faulting.
If time and logistics permit, stop D-3 will be visited. Here, 
metamorphosed clastic dikes that are parallel or nearly parallel to 
the oldest generation of schistosity are well displayed (Moench, 1966, 
figs. 4, 5; pi. 2). These dikes and others in lower grade slates are 
the principal evidence for the origin of slaty cleavage by tectonic 
compaction (Maxwell, 1962). (See also Braddock, 1970; Powell, 1969.)
Participants should be prepared for a steep 700-foot climb to the 
top of Hill 2808 at stop D-2. Critical outcrops are on the steep slope 
of the ridge; blowdown, slash, and rather dangerous loose talus will be 
avoided as much as possible.
I am grateful to E. L. Boudette, H. R. Dixon, and R. W. Schnabel 
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LOG FOR TRIP D
Assemble at Rangeley Chamber of Commerce building. Owing to small 
outcrops and limited parking space, participation must be limited to 50 
people and transportation facilities to 10 automobiles.
0.0 Rangeley Chamber of Commerce building. Drive southeast on
Route 4.
2.3-2.8 Large outcrops on left of Greenvale Cove Formation and part A
of Rangeley Formation (conglomerate) described under trip A-l.
3.4 Turn right onto South Shore Drive (to Rangeley Lake State Park)
and cross inlet to Rangeley Lake.
3.7 STOP 1A. Park near abandoned yellow house on left and walk to
outcrops south of house and gray tar-paper garage.
Rocks are typical of part B of Rangeley Formation. Gray pelitic 
phyllite (metashale) with Pseudomorphs chlorite and sericite 
after staurolite is dominant. Phyllite is irregularly inter­
bedded with conglomeratic rocks and metasandstone showing graded
bedding. Attitude is N. 75 E., 55 S., right side up; bedding-
cleavage intersections plunge 30°, S. 50° W.
Proceed about 175 feet S. 75 W. to small knoll. Folds are ex­
posed that plunge 10°-35°, S. 52° W.
Return to cars.
3.8 Low outcrop on left of metashales, pebbly metamudstone, and
thin beds of metasandstone. Younger rocks are to the south­
east; bedding-cleavage intersections plunge southwest. Pseudo 
morphs of chlorite and sericite after staurolite are small and
3.9 Low outcrop on left of gray metashale and pebbly metashale.
Pseudomorphs after staurolite are absent.
4.1 STOP IB. Park near white house on left ("The Green Bough");
walk up driveway and follow inconspicuous trail into woods 
south of the house.
Starting at the first outcrop along the trail, walk northwest 
along the contour across large outcrops of typical pelitic to 
conglomeratic rocks of part B of the Rangeley. Typical struc­
tural styles of the northwest limb of the Mountain Pond syncline
are displayed here. Bedding strikes N. 65°-90° E. , dips 
south, and is right side up; bedding-cleavage intersections 
plunge southwest. Small metamorphosed clastic dikes along 
phyllitic cleavage are present in this sequence.
Conglomerate of part A is well exposed in the woods 300-500 
feet northwest of the house, and along the shore of Greenvale 
Cove to the north. Attitudes are about N. 50°-60° E., 80° SE, 
right side up.
The Hill 2808 fault was not seen in outcrop here, but probably 
follows the boundary between the conglomeratic part A and dom­
inantly pelitic part B of the Rangeley. Evidence for the fault 
at this locality is: (1) the abrupt thinning of the lowermost
pelitic zone (typically 1,000-1,500 ft. thick where complete) 
of part B against metaconglomerates of part A; and (2) the con­
vergence of bedding. In part B on the southeast, bedding strikes 
N. 65°-90° E., and dips south, whereas in the coarse elastics of 
part A on the northwest, bedding strikes N. 50°-60° E., and dips 
steeply southeast.
4.3 Outcrop on left at summer cabin ("Dunwirk"); massive feldspathic
metasandstone.
4.6 Low outcrops on left and in brook; graded beds of massive felds­
pathic metasandstone and sparse metaconglomerate. Attitude is 
N. 40°-45° E., vertical; younger rocks are to the southeast.
5.2 Small outcrop on right of Quimby Formation. Rock is dark-gray
rusty-weathering sulfidic slate with thin beds of fine-grained 
metagraywacke. Slip cleavage strikes northwest and dips steeply 
northeast.
8.3 Pass entrance to Rangeley Lake State Park (on right).
8.6 Pass junction of logging road (on left).
8.8 Bridge over South Bog Stream.
11.0 Turn left onto route 17.
12.3-12.6 Low outcrops on right, rusty-weathering Quimby metagraywacke.
12.6 Outlook over Rangeley Lake.
12.9-13.2 Scattered outcrops on right of Quimby metagraywacke.
16.2 STOP D-2. Park in turnout on right; set altimeter at 2,130 feet;
walk 500 feet southwest along road; walk left into woods on bear­
ing N. 80° E. (See fig. D-3.)
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Elevation 2,550 feet; lowest outcrops. Rocks from here to 
summit are irregularly interbedded metashale, feldspathic 
quartzite, and quartz metaconglomerate of part C of Rangeley 
Formation. Beds strike northeast, dip steeply southeast, and 
most are overturned to the northwest.
In the lower outcrops, porphyroblasts of staurolite are fresh, 
sharply euhedral, and average about 2 mm in length. They have 
grown across a conspicuous slip cleavage that strikes about 
N. 55° W., and dips about 35° N. In Higher outcrops, stauro­
lite is commonly altered to chlorite and sericite.
Summit of Hill 2808; extensive pavement outcrops displaying 
typical rock types of part C of Rangeley Formation. Rocks 
are tightly folded,with alternating top directions on both 
sides of the Crestline of the Hill 2808 anticline (fig. D-3).
Fold axes are subhorizontal or plunge gently southwest. Fine­
grained schistosity is slightly diagonal to the axial surface 
of a tight syncline.
Traverse about north along ridge from summit, and keep left of 
worst blowdown.
Between the summit and the first small knoll (not shown on 
fig. D-3), about 400 feet to the north, facing directions alter­
nate several times from northwest to southeast.
Between the knoll and the trough line of the hanging wall syn­
cline near the Hill 2808 fault (fig. D-3)—  a horizontal distance 
across strike of about 900 feet— facing directions are consist­
ently northwest. Exceptions are two small folds that were found 
on the east side of the ridge (fig. D-3). The trough line of the 
hanging-wall syncline is 0-75 feet from the contact between part 
C of the Rangeley Formation and the Quimby Formation, and is 
apparently truncated just downhill from outcrop A (fig. D-3).
Because tops of beds within at least 900 feet of part C of the 
Rangeley face northwest toward older rocks of the Quimby, the con­
tact must be a fault. Obviously, this 900 feet of section, plus 
the underlying parts B and A of the Rangeley Formation and the 
Greenvale Cove Formation, cannot be accommodated within the 0- to 
75-foot-wide northwest limb of the hanging-wall syncline. On the 
assumption that original stratigraphic thicknesses change only 
slightly subparallel to the regional strike, about 9,500 feet of 
section is missing along the fault.
Outcrop F of the Hill 2808 fault (fig. D-3); rocks characteristic of 
the uppermost part of the Quimby Formation are exposed on the north. 
They are dark-gray carbonaceous rusty-weathering phyllitic metashale
interbedded with thin beds of metasandstone and calc-silicate 
rocks. Tops of poorly preserved graded beds apparently face 
northwest. Rocks on the south are metasandstone and subordinate 
amounts of quartz conglomerate and metashale of part C of the 
Rangeley. Tops of beds in the Rangeley face southeast; bedding 
is irregularly folded at the south end of the outcrop and is 
truncated at a low angle against the contact. The fault zone is 
represented by a 2-foot-thick zone of unbedded carbonaceous phyl­
lite, probably derived from the Quimby. The hanging wall is 
sharp. The footwall is indefinite and is defined only by the 
first appearance of bedding in the Quimby. Fine-grained schist­
osity on both sides of the fault strikes uniformly N. 10°-20°E., 
dips about 65° E. (slightly steeper than the hanging wall), and 
has not been deformed by the fault.
Traverse north across outcrops of laminated nonrusty fine-grained 
elastics of the Greenvale Cove Formation to outcrops E-A of the 
Hill 2808 fault on the east side of the ridge (fig. D-3). The 
hanging wall is commonly sharp and smooth, but locally gives way 
to an extremely irregular boundary marked by irregular protrusions 
of Rangeley metasandstone into Quimby-derived phyllite of the 
fault zone. Note the absence of breccia or mylonite. Fine­
grained schistosity is uniform in attitude and crosses the faults 
at an angle that is slightly steeper than the dip of the fault.
Part C of the Rangeley Formation is exceptionally well exposed 
in a belt 300 feet wide across strike at outcrop E. Except for 
the narrow northwest limb of the hanging-wall syncline, the tops 
of all beds within this belt face northwest. Access to these out­
crops is dangerous, however, owing to active talus and loose 
vegetation on the steep slope.
Return to automobiles.
STOP 3. (fig. 1).—  Search for the pertinent outcrop is not 
recommended to those unaccompanied by the author. The outcrop 
is in an area of dense slash and blowdown several tens of feet 
off a thickly overgrown logging trail now used only by a large 
ferocious bull moose. The following directions are provided 
for those who are willing to hazard both the moose and an unsuc­
cessful search. The outcrop should not be difficult to find when 
deciduous vegetation is bare in May or October.
Drive south on the logging road that intersects South Shore Drive 
about 0.2 mile east of the bridge over South Bog Stream (fig. D-l).









Gravel pits on left.
Logging road crosses Mountain Pond Stream. You may have to 
walk from here.
Abandoned logging camp; road bends from east to northeast.
Principal logging road bends to north, and inconspicuous 
abandoned swampy logging trail branches to the east. The 
trail approximately follows the boundary between uncut tim­
ber on the south and the worst sort of slash and blowdown on 
the north. Pace approximately 1,750 feet east and southeast 
along the trail. The pertinent outcrop is in the slash about 
100-200 feet north of the trail. It is an isolated, conspic­
uous, apparently frost-heaved block that stands 10-12 feet 
above the ground. Horizontal dimensions are about 15 by 25 
feet. Other less conspicuous outcrops and rubble, all char­
acteristic rock types of part C of the Rangeley Formation, 
are present nearby. Although apparently frost-heaved, the 
block is not significantly disoriented, for the schistosity 
has the same orientation as it has in nearby outcrops.
The lower three quarters of the block is composed of gray 
pelitic phyllite (metashale) with abundant Pseudomorphs of 
chlorite and sericite after staurolite. The upper quarter 
is a thick-graded bed of pale-orange or light-tan garnet­
iferous biotite-plagioclase-quartz granofels (metasandstone). 
Bedding is nearly flat-lying, and defines the trough of a 
syncline that plunges gently northeast. Axial surface schist­
osity strikes N. 20°-30° E., dips steeply, and refracts in the 
normal manner where it crosses beds of different composition. 
Two generations of younger slip cleavage are recognizable as 
well: (1) rather flat-lying slip cleavage with subparallel
tabular porphyroblasts of chlorite; (2) a more conspicuous 
slip cleavage and parting that dips about 70° NW.
Several metamorphosed clastic dikes are conspicuous on the 
southwest face of the outcrop (Moench, 1966, figs. 4,5; pi. 2). 
The dikes are thinly tabular, of various sizes, and are paral­
lel, or nearly parallel, to the axial surface of the fold and 
to the schistosity, which is the oldest generation of cleavage 
in the rock. Tabular dikes of metasandstone extend downward 
from their source beds along the schistosity. Some metasand­
stone dikes are paired with dikes of metashale that extend 





Braddock, W. A., 1970, The origin of slaty cleavage— evidence from
Precambrian rocks in Colorado: Geol. Soc. America Bull., v. 81,
no. 2, p. 589-600.
Cloos, Ernst, 1968, Experimental analysis of Gulf Coast fracture pat­
terns: Am. Assoc. Petroleum Geologists Bull., v. 52, no. 3, p. 420-
444.
Maxwell, J. C., 1962, Origin of slaty and fracture cleavage in the
Delaware Water Gap area, New Jersey and Pennsylvania, I n  Engel,
A. E. J., James, H. L., and Leonard, B. F., eds., Petrologic 
studies— (Buddington volume): Geol. Soc. America, P. 281-311.
Moench, R. H., 1966, Relation of S2 schistosity to metamorphosed clastic
dikes, Rangeley-Phillips area, Maine: Geol. Soc. America Bull.,
v. 77, no. 12, p. 1449-1462.
  1969, Premetamorphic down-to-basin faulting and folding in the
Rangeley area, western Maine (abs.), in. Program with Abstracts 
for 1969: Geol. Soc. America Ann. Mtg., Atlantic City, New Jersey,
p. 152.
  1970a,. Premetamorphic down-to-basin faulting, folding and tectonic
dewatering, Rangeley area, western Maine: Geol. Soc. America Bull.
v. 81, p. 1463-1496.
  1970b, Geologic map of the Rangeley and Phillips quadrangle, Maine:
U.S. Geol. Survey Misc. Geol. Inv. Map 1-605 (in press).
Powell, C. McA., 1969, Intrusive sandstone dykes in the Siamo Slate near
Negaunee, Michigan: Geol. Soc. America Bull., v. 80, n 12, p. 2585-
2594.
